A novel transcriptional regulator RXE1 modulates the essential transactivator XYR1 and cellulase gene expression in Trichoderma reesei.
XYR1 is the key transcription activator for cellulase gene expression in the model filamentous fungus Trichoderma reesei, which is widely applied in the industry due to its excellent capability of secreting a large quantity of cellulases. Despite the essential role of XYR1, the regulation of its expression in T. reesei cellulolytic response is poorly understood. In this study, we identified a transcription factor RXE1 exhibiting strong binding activity to the xyr1 promoter using yeast one-hybrid screen. RXE1 homologs exist in quite a few filamentous fungi but none of them have been assessed regarding their functional involvement in plant cell wall degradation. Knockdown of rxe1 in T. reesei using a copper-mediated RNAi system not only abrogated conidiation, but also remarkably compromised xyr1 and cellulase gene expression. The defective cellulase but not conidia production in the rxe1-knockdown strain was fully rescued by the constitutive expression of XYR1. Our study thus identified a novel transcriptional regulator controlling xyr1 and cellulase gene expression, which will contribute to elaborating the intricate network of cellulase gene regulation in T. reesei.